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The listing of Claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1 . (Original) A flash memory comprising: 

a first redundancy circuit configured to provide read repair information for read 
operations to the flash memory; and 

a second redundancy circuit, separate from the first redundancy circuit, configured to 
provide write repair information for write operations to the flash memory. 

2. (Original) A flash memory according to Claim 1 wherein the read repair 
information and the write repair information are associated with a same address of a defective 
memory cell in a bank of the flash memory. 

3. (Original) A flash memory according to Claim 2: 

wherein the first redundancy circuit does not provide the read repair information for 
write operations to the bank; and 

wherein the second redundancy circuit does not provide the write repair information 
for read operations to the bank. . 

4. (Original) A flash memory according to Claim 1 wherein the bank comprises 
a first bank of the flash memory: 

wherein a first entry in the first redundancy circuit includes an address of a first 
defective memory cell in the bcink associated with the read repair information; and 

wherein a second entry in the first redundancy circuit includes an address of a second 
defective memory cell in a second bank of the flash memory that is separate from the first 
bank. 

5. (Original) A flash memory according to Claim 1 wherein the flash memory is 
configured to perform a first read or write operation in a first sector of a bank of the flash 
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memory while simultaneously performing a second read or write operation in a second sector 
of another bank of the flash memory. 

6. (Original) A flash memory according to Claim 1 wherein the first redundancy 
circuit is dedicated to storing addresses of defective memory cells and associated read repair 
information provided for read operations in any of a plurality of banks of the flash memory; 
and 

wherein the second redundancy circuit is dedicated to storing the addresses of the 
defective memory cells and associated write repair information for write operations in any of 
the plurality of banks of the flash memory. 

7. (Original) A flash memory device according to Claim 1 wherein the flash 
memory comprises a NOR or NAND type flash memory. 

8. (Original) A flash memory according to Claim 1 wherein the read repair 
information and the write repair information comprise identical information. 

Claim 9 (Canceled). 

10. (Currently Amended) A flash m e mory according to Claim 9 A flash memory 
comprising: 

a first redundancy circuit configured to store an address of a defective memory cell in 
the flash memory: and 

a second redvmdancy circuit, separate from the first redundancy circuit, configured to 
store the address of the defective memory celL wherein the first redundancy circuit is 
configured to provide read repair information for a read operation to the flash memory and 
the second redundancy circuit is configured to provide write repair information for a write 
operation to the flash memory. 



In re: Im et al. 
Serial No.: 10/630,116 
Filed: July 30, 2003 
Page 4 of 1 6 

1 1 . (Original) A flash memory according to Claim 10: 

wherein the first redundancy circuit is configured to not provide the read repair 
information for the write operation; and 

wherein the second redundancy circuit is configured to not provide the write repair 
information for the read operation. 

12. (Original) A flash memory according to Claim 10 further comprising: 

a plurality of banks of the flash memory, wherein the first redundancy circuit is 
configured to provide the read repair information for the read operation to any of the plurality 
of banks; and 

wherein the second redundancy circuit is configured to provide the write repair 
information for the write operation to any of the plurality of banks. 

13. (Currently Amended) A flash memory according to Claim 9: A flash memory 
comprising: 

a first redundancy circuit configured to store an address of a defective memory cell in 
the flash memory; and 

a second redundancy circuit, separate from the first redundancy circuit, configured to 
store the address of the defective memory celU wherein the first redundancy circuit provides 
read repair information for the read operation indicating at least one defective bit position at 
the address to be read; and 

wherein the second redundancy circuit provides write repair information for the write 
operation indicating at least one defective bit position at the address to be written. 

14. (Original) A flash memory according to Claim 13 further comprising: 

a sense amplifier circuit electrically coupled to first redxmdancy circuit wherein the 
read repair information is provided to the sense amplifier circuit during the read operation via 
read repair lines; and 

a write driver circuit electrically coupled to the second redundancy circuit wherein the 
write repair information is provided to the write driver circuit during the write operation via 
write repair lines that are separate from the read repair lines. 
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15. (Original) A flash memory according to Claim 13 wherein a read address is 
provided to the first redundancy circuit via read address lines during the read operation and a 
write address is provided to the second redundancy circuit during the write operation via 
write address lines that are separate from the read address lines. 

16. (Currently Amended) A flash memory device according to Claim [[9]] j_0 
wherein the flash memory comprises a NOR or NAND type flash memory. 

17. (Currently Amended) A flash memory according to Claim [[9]] 10 wherein 
the flash memory includ e s is configured to perform a first read or write operation in a first 
sector of a bank of the flash memory while simultaneously performing a second read or write 
operation in a second sector of another bank of the flash memory. 

Claim 18 (Canceled). 

19. (Currently Amended) An int e grated circuit memory devic e according to 
Claim 18 An integrated circuit memory device comprising: 

a first redundancy circuit configured to store an address of a defective memory cell in 
the memory device: and 

a second redundancy circuit configured to store the address of the defective memory 
cell, wherein the address stored in the first redimdancy circuit is accessed for a read operation 
to the defective memory cell in the memory and is not accessed for a write operation to the 
defective memory cell. 

20. (Currently Amended) An int e grat e d circuit m e mory^ d e vic e according to 
Claim 19: An integrated circuit memory device comprising: 

a first redundancy circuit configured to store an address of a defective memory cell in 
the memory device: 

a second redundancy circuit configured to store the address of the defective memory 
celK wherein the address stored in the first redundancy circuit is accessed for a read operation 
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to the defective memory cell in the memory and is not accessed for write operation to the 
defective memory cell, wherein the first redundancy circuit does not provide the address 
stored therein for a write operation to the memory cell; and 

wherein the second redundancy circuit does not provide the address stored therein for 
a read operation to the memory cell. 

21 . (Currently Amended) An integrated circuit memory device according to Claim 
[[^]] 12 wherein the memory cell is included in a first bank of the integrated circuit 
memory: 

wherein a first entry in the first redundancy circuit includes an address of a first 
defective memory cell in the first bank; and 

wherein a second entry in the first redundancy circuit includes an address of a second 
defective memory cell in a second bank of the flash memory that is separate from the first 
bank. 

22. (Currently Amended) An integrated circuit memory device according to Claim 
19 wherein the integrated circuit memory device is configured to perform a first read 

or write operation in a first sector of a bank of the memory while simultaneously performing 
a second read or write operation in a second sector of another bank of the memory. 

23. (Currently Amended) An integrated circuit m e mory d e vic e according to 
Claim 1 8 An integrated circuit memory device comprising: 

a first redundancy circuit configured to store an address of a defective memory cell in 
the memory device; and 

a second redundancy circuit configured to store the address of the defective memory 
cell, wherein the first redundancy circuit is dedicated to storing addresses of defective 
memory cells and associated read repair information provided for read operations in any of a 
plurality of banks of the flash memory; and 

wherein the second redundancy circuit is dedicated to storing addresses of defective 
memory cells and associated write repair information provided for write operations in any of 
the plurality of banks of the flash memory. 
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24. (Currently Amended) An integrated circuit memory device according to 
Claim [[4-8]] 19 wherein the memory comprises a NOR or NAND type flash memory. 

25. (Original) A flash memory comprising: 

a dedicated-read operation redundancy circuit configured to provide read repair 
information; and 

a dedicated-write operation redundancy circuit configured to provide write repair 
information. 

26. (Original) A flash memory according to Claim 25: 

wherein the dedicated-read operation redundancy circuit does not provide the read 
repair information in response to a write operation to a defective memory cell in the flash 
memory; and 

wherein the dedicated-write operation redundancy circuit does not provide the write 
repair information in response to a read operation to the defective memory cell. 

27. (Original) A flash memory according to Claim 25: 

wherein a first entry in the dedicated-read operation redundancy circuit includes an 
address of a first defective memory cell in a first bank of the flash memory; and 

wherein a second entry in the dedicated-read operation redundancy circuit includes an 
address of a second defective memory cell in a second bank of the flash memory that is 
separate fi-om the first bank. 

28. (Original) A flash memory according to Claim 25 wherein the flash memory 
is configured to perform a first read or write operation in a first sector of a bank of the flash 
memory while simultaneously performing a second read or write operation in a second sector 
of another bank of the flash memory. 

29. (Original) A flash memory according to Claim 25 wherein the dedicated-read 
operation redundancy circuit is configured to store addresses of defective memory cells and 
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the associated read repair information provided for read operations to defective memory cells 
in any of a plurality of banks of the flash memory; and 

wherein the dedicated-write operation redundancy circuit is configured to store the 
addresses of the defective memory cells and the associated write repair information provided 
for write operations to the defective memory cells in any of the plurality of banks of the flash 
memory. 

30. (Original) A flash memory device according to Claim 25 wherein the flash 
memory comprises a NOR or NAND type flash memory. 

3 1 . (Original) A flash memory comprising: 

means for providing read repair information for read operations to the flash memory; 

and 

means for providing write repair information, separate from the means for providing 
the read repair information, for write operations to the flash memory. 

32. (Original) A flash memory according to Claim 31 wherein the read repair 
information and the write repair information are associated with a same address in a bank of 
the flash memory. 

33. (Original) A flash memory according to Claim 3 1 : 

wherein the means for providing the read repair information does not provide the read 
repair information for write operations to the bank; and 

wherein the means for providing write repair information does not provide the write 
repair information for read operations to the bank. 

34. (Original) A flash memory according to Claim 31 wherein the bank comprises 
a first bank of the flash memory: 

wherein a first entry in the means for providing read repair information is associated 
with an address of a first defective memory cell in the bank; and 
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wherein a second entry in the means for providing read repair information is 
associated with an address of a second defective memory cell in a second bank of the flash 
memory that is separate from the first bank. 

35. (Original) A flash memory according to Claim 31 wherein the flash memory 
is configured to perform a first read or write operation in a first sector of a bank of the flash 
memory while simultaneously performing a second read or write operation in a second sector 
of another bank of the flash memory. 

36. (Original) A flash memory according to Claim 3 1 wherein the means for 
providing read repair information is dedicated to storing addresses of defective memory cells 
and associated read repair information provided for read operations in any of a plurality of 
banks of the flash memory to repair defects in read data due to the defective memory cell; 
and 

wherein the means for providing write repair information is dedicated to storing the 
addresses of the defective memory cells and associated write repair information for write 
operations in any of the plurality of banks of the flash memory to avoid writing data to the 
defective memory cell. 

37. (Original) A flash memory device according to Claim 3 1 wherein the flash 
memory comprises a NOR or NAND type flash memory. 

38. (Original) A method of operating a flash memory device comprising: 
storing read repair information associated with a first defective memory cell in a first 

redundancy circuit; 

storing write repair information associated with a second defective memory cell in a 
second redundancy circuit that is separate from the first redundancy circuit; 

providing the read repair information firom the first redundemcy circuit for read 
operations to the memory cell to repair data read from the first defective memory cell; and 

providing the write repair information from the second redundancy circuit for write 
operations to the memory cell to avoid writing data to the second defective memory cell. 



In re: Im et al. 
Serial No.: 10/630,116 
Filed: July 30, 2003 
Page 10 of 16 

39. (Original) A method according to Claim 38 wherein the flash memory is 
configured to perform a first read or write operation in a first sector of a bank of the flash 
memory while simultaneously performing a second read or write operation in a second sector 
of another bank of the flash memory. 

40. (Original) A method according to Claim 39, wherein the first redundancy 
circuit is configured to not provide the read repair information for the write operation; and 

wherein the second redundancy circuit is configured to not provide the write repair 
information for the read operation. 

41 . (Original) A method according to Claim 40, fiirther comprising: 

a plurality of banks of the flash memory, wherein the first redundancy circuit is 
configured to provide the read repair information for the read operation to any of the plurality 
of banks; and 

wherein the second redundancy circuit is configured to provide the write repair 
information for the write operation to any of the plurality of banks. 



